Simplicity of Number of Representations.
We first recall a definition from previous papers.f Let N[n-f] It is an interesting problem to determine those quadratic forms ƒ in r variables for which N[n=f] is simple, also the lightest restrictions that must be imposed upon n in order that a compound N[n=f] shall be simple for the restricted values of n. For example, if ƒ is a sum of 10 squares, N[n =ƒ] is compound if n is an arbitrary positive integer, but N [4n + 3 =ƒ] is simple, a theorem due to Eisenstein. By the means illustrated in the present paper, I have found numerous particular solutions of the above problem, also several general theorems (notably relating to sums of squares).
Write for a moment
It has long been known that the number of representations of n in (1,1,1,1,1,1) is simple, where n is any integer>0. We shall find that the like holds for each of the 5 forms (1,1,1,1,1,4), (1,1,1,1,4,4), (1,1,1,4,4,4), (1, 1, 4, 4, 4, 4) , (1, 4, 4, 4, 4, 4) , with the single exception of the case n = m = l mod 4, in which the number of representations in each of the S forms can easily be reduced to a polynomial in the real divisors of m plus a constant multiple of the number of representations of w( = l mod 4) in
I have not succeeded in proving or disproving that the last number is simple. The summary is in §3. Before proceeding to the discussion, two remarks may be made. First, it is clearly unnecessary, as done here, to refer to results which were first deduced from identities between elliptic theta constants; all can be obtained by unimodular substitutions and correspondence from the known theorems for 6 squares which, as first shown by Liouville, are easily derivable from elementary considerations independent of elliptic functions. But the use of transcendental identities is suggestive and perhaps easier. Second, considerations precisely similar to those of this paper can be applied to the forms . This is the case for the forms with which we shall be concerned.
Denote by </>(n) the number of representations of n as a sum of 5 squares, N$(n) =<j> (n) .
From the second reference in §1, we have Combining (2) and (5), (3) and (6), (4) 
